The Support Information including:
As shown in Figure S1 , the main composition of condensed oil is short-chain hydrocarbons with the number carbon atom ranging from 6 to 11. The total surfactant concentration is 1.0% and test temperature is fixed at 25 C. As shown in the Figure S2 and Figure S3 , the bubble size distribution is different, and the mean bubble size decreases with increasing salinity.
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Description of movie
The movie depicts the interaction of the oil droplet with gas-liquid film. In the left part of the screen in the movie is the dynamics of a single oil droplet interacting with the gas-liquid interface in 1.0% CHSB solution. After the oil droplet touched the interface, the droplet remained stable only for 5 s, then it ruptured quickly. Similar results can be observed in the middle part of the screen in the movie, where the dynamics of a single oil droplet interacting with the gas-liquid interface in 1.0% SDS solution is exhibited. The time for the oil droplet keeping constant is 8 s. The same process for the mixed 0.2% SDS and 0.8% CHSB solution was recorded in the right part of the screen. After the oil droplet touched the gas-liquid interface, it remained stable for 146 s, which is much longer than that in single CHSB and SDS solution, resulting in extremely stable SDS-CHSB foam in the presence of oil.
